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Disclosure  to  Promote  the  Right  To  Information 

Whereas  the  Parliament  of  India  has  set  out  to  provide  a  practical  regime  of  right  to 
information  for  citizens  to  secure  access  to  information  under  the  control  of  public  authorities, 
in  order  to  promote  transparency  and  accountability  in  the  working  of  every  public  authority, 
and  whereas  the  attached  publication  of  the  Bureau  of  Indian  Standards  is  of  particular  interest 
to  the  public,  particularly  disadvantaged  communities  and  those  engaged  in  the  pursuit  of 
education  and  knowledge,  the  attached  public  safety  standard  is  made  available  to  promote  the 
timely  dissemination  of  this  information  in  an  accurate  manner  to  the  public. 


Mazdoor  Kisan  Shakti  Sangathan 
"The  Right  to  Information,  The  Right  to  Live'' 
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FOREWORD 

This  Indian  Standard  (First  Revision)  was  adopted  by  the  Bureau  of  Indian  Standards,  after  the 
draft  finalized  by  the  Wire  Ropes  and  Wire  Products  Sectional  Committee  had  been  approved  by 
the  Mechanical  Engineering  Division  Council 

The  galvanized  steel  earth  wire  covered  in  this  standard  is  used  for  shielding  of  electric 
transmission  conductors  by  various  electric  utilities  in  the  country. 

The  standard  prepared  based  on  specification  No.  CC-203-932  E  Vol. -I  I  Technical  specification  for 
GS  earth  wire'  issued  by  the  National  Thermal  Power  Corporation  was  first  published  in  1989. 
Based  on  the  experience  gained  in  the  industry,  in  this  first  revision  the  following  modifications 
have  been  made: 

a)  Alternative  method  of  checking  the  compactness  of  the  strand  at  the  time  of  conducting 
breaking  force  test  is  added. 

b)  Method  of  wrapping  test  is  more  elaborately  described. 

c)  Sampling  criteria  has  been  modified  for  sampling  beforeand  after  stranding. 

d)  Alternative  method  of  marking  at  the  end  of  one  length  when  two  lengths  of  strands  are 
supplied  in  one  drum  is  added. 

e)  Requirement  of  tensile  strength,  torsion,  elongation  and  zinc  coating  have  been  modified  to 
include  before  and  after  stranding  values  for  the  properties. 

f)  Breaking  force  and  d.c.  resistance  values  of  strands  have  been  modified  by  applying  the 
specified  stranding  factor. 

The  composition  of  the  Committee  responsible  for  the  formulation  of  this  standard  is  given  in 
Annex  B. 

This  edition  2.1  incorporates  Amendment  No.  1  (J  une2004).  Sidebar  indicates  modification  of  the 
text  as  the  result  of  incorporation  of  the  amendment. 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with, 
the  final  value,  observed  or  calculated,  expressing  the  result  of  a  test  or  analysis,  shall  be  rounded 
off  in  accordance  with  IS  2  :  1960  'Rules  for  rounding  off  numerical  values  ( revised  )'.  The  number 
of  significant  places  retained  in  the  rounded  off  value  should  be  the  same  as  that  of  the  specified 
value  in  this  standard. 
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Indian  Standard 


GALVANIZED  STRAND  FOR  EARTHING  — 

SPECIFICATION 

(First  Revision  ) 


1  SCOPE 

This  standard  covers  requirements  for 
galvanized  steel  earth  strand  used  for  overhead 
transmission  purposes  with  the  three  tensile 
grades  of  wires,  namely,  981,  1 100  and  1  310. 

2REFERENCES 

The  following  Indian  Standards  contain 
provisions,  which  through  reference  in  this  text 
constitute  provisions  of  this  standard.  At  the 
time  of  publication,  the  editions  indicated  were 
valid.  All  standards  are  subject  to  revision,  and 
parties  to  agreements  based  on  this  standard 
are  encouraged  to  investigate  the  possibility  of 
applying  the  most  recent  editions  of  the 
standards  indicated  below: 

IS  No.  Title 

2363  :  1981    Glossary  of  terms  relating  to  wire 
ropes  (  f  i  rst  revi  si  on  ) 

4826  :  1979    Hot-dipped  galvanized  coatings  on 
round  steel  wires  ( first  revision  ) 

3TERMINOLOGY 

For  the  purpose  of  this  standard,  the 
definitions  given  in  IS  2363  shall  apply. 

4  MATERIAL 

4.1  The  steel  wire  shall  be  drawn  from  carbon 
steel  wire  rods  produced  by  either  the  acid  or 
the  basic  open  hearth  process,  the  electric 
furnace  process  or  the  basic  oxygen  process  and 
shall  have  the  foil  owing  chemical  composition: 

E I  ement  Percentage  Composi  ti  on 

Carbon  0.55,  Max 

Manganese  0.40  to  1.10 

Phosphorous  0.05,  Max 

Sulphur  0.05,  Max 

Silicon  0.15  to  0.35 

4.2  Density 

The  density  of  galvanized  steel  wire  at  a 
temperature  of  20°C  may  betaken  as  7.8  g/cm-^. 

4.3  Coefficient  of  Linear  Expansion 

The  value  of  coefficient  of  linear  expansion  for 
galvanized  steel  wire  used  may  be  taken  as 

ii.5xio-^rc. 


5COISISTRUCTION 

5.1  The  construction  of  the  galvanized  steel 
earth  strand  shall  be  as  given  in  Annex  A. 

5.2  All  steel  galvanized  steel  earth  strand  shall 
be  smooth,  uniform  and  free  from  all 
imperfections,  such  as  spills  and  splits,  die 
marks,  scratches,  abrasion  and  kinks  after 
drawing  and  also  after  stranding. 

5.3The  joints  shall  be  allowed  in  individual 
wires  and  the  distance  between  the  two  joints 
shall  not  be  less  than  15  m. 

6  DIIMENSIONS  AND  TOLERANCES 

6.1  The  dimensions  and  manufacturing 
tolerances  shall  be  permitted  in  the  diameter  of 
individual  wires  and  the  lay  length  of  the 
galvanized  steel  earth  strand  as  given  in 
Annex  A. 

7  STANDARD  LENGTH 

7.1  The  standard  length  of  the  galvanized  steel 
earth  strand  shall  be  between  1  500  to  2  000  m. 
A  tolerance  of  ±5  percent  on  the  standard 
length  shall  be  permitted. 

7.2 Unless  otherwise  agreed  to  between  the 
manufacturer  and  the  purchaser,  random 
length  shall  alsobeaccepted  provided  one  length 
is  not  less  than  half  of  thestandard  length  of  the 
galvanized  steel  earth  strand  offered  by  the 
manufacturer  and  the  total  quantity  of  random 
length  is  not  more  than  10  percent  of  the  total 
quantity  in  each  shipment. 

8 TESTS 

The  following  tests  shall  be  conducted  on  the 
completed  strand. 

8.1  Brealcing  Force 

8.1.1  Breaking  force  of  the  galvanized  steel 
earth  strand  when  tested  according  to 
procedure  given  in  8.1.2  shall  have  minimum 
breaking  force  as  given  in  Annex  A. 

8.1.2  A  circle  perpendicular  to  the  axis  of  the 
strand  shal  I  be  marked  at  two  pi  aces  on  a  sampi  e 
of  galvanized  steel  earth  strand  of  mini  mum  5  m 
length  suitably  compressed  on  the  dead  end 
clamps  at  either  end.  The  force  shall  be 
increased  at  a  steady  rate  up  to  50  percent  of 


15  12776:2002 


mi  ni  mum  breaki ng  force.  The ci  rcl e drawn  shal I 
not  be  distorted  dueto  relative  movement  of  the 
component  wires.  The  applied  force  then  be 
i  ncr eased  unti  I  the  breaki  ng  force  i  s  reached  and 
the  value  is  recorded. 

8.1.3 Alternatively  a  galvanized  steel  earth 
strand  samplewhen  cut  perpendicular  to  its  axis 
by  an  abrasive  cutter  shall  not  have  wires 
projected  out  nor  shrunk  inside  from  the  cut  end 
by  more  than  3  mm. 

8.2  Elongation 

The  elongation  of  individual  wires  when 
measured  on  a  gauge  length  of  200  mm  after 
breakage  shall  meet  the  requirements  as  given 
in  Annex  A. 

8.3  d.c.  Resistance  Test 

8.3.1  The  galvanized  steel  earth  strand  shall  be 
tested  according  to  8.3.2.  The  values  of  d.c. 
resistance  shal  I  be  as  given  in  Annex  A. 

8.3.2  On  a  galvanized  steel  earth  strand  of 
minimum  5  m  length,  two  contact  clamps  shall 
be  fixed.  The  resistance  shall  be  measured  by  a 
Kelvin  bridge  or  by  any  suitable  instrument  by 
placing  the  clamps  initially  from  one  end  and 
subsequently  one  metre  apart.  The  test  shal  I  be 
repeated  at  each  metre  length  and  the  value 
recorded.  The  val  ue  obtai  ned  shal  I  be  corrected 
to200°C.Theaverageoffivesuch  results  shall  be 
reported  as  the  resi  stance  of  the  strand  sampi  e. 

8.4  Wrappi  ng  Test 

Thistestshall  beconducted  by  wrappi  ngthewi  re 
around  a  mandrel  ofdiameter  equal  tofour  times 
the  wire  diameter  to  form  a  close  helix  of  eight 
turns.  Six  turns  then  be  unwrapped  and  finally 
closely  wrapped  again  in  the  same  direction  as 
before.  The  wire  shal  I  not  break  during  the  test 
(applicable for  wires  before  stranding). 

8.5  Galvanizi ng  Test 

The  zinc  coating  on  the  individual  wires  shall 
meet  the  requirements  as  given  in  Annex  A. 

8.6 Torsion  Test 

Torsion  value  of  the  individual  wires  shall  meet 
the  requirements  as  given  in  Annex  A 

9SAIVIPLING  CRITERIA 

9.1  Before  Stranding 

Manufacturer  shall  prepare  his  own  sampling 
plan  for  conducting  various  tests  covered  by 
this  specification  and  shall  present  the  test 
records  for  the  verification  of  the  purchaser  if 
agreed  in  the  contract. 

9.2  After  Stranding 

One  sample  from  every  10  drums  or  part 
thereof  for  conducting  all  tests  except  d.c. 
resistance,  for  which  only  one  sample  out  of 


total  material  offered  at  a  time,  shall  betaken. 

lOREJ  ECTION  ANDRE-TEST 

10.1 1  f  any  of  the  test  pi  eces  f i  rst  sel  ected  fai  I  to 
pass  the  tests  given  in  8,  two  further  samples 
from  the  same  batch  excluding  the  length  from 
which  the  original  sample  was  taken  shall  be 
selected  at  random  for  testing. 

10.2  All  the  samples  shall  satisfy  the 
requirement  of  the  tests.  In  case  of  any  failure, 
the  batch  represented  by  the  samples  shall  be 
deemed  not  to  comply  with  the  standard. 

11  PACKING 

11.1  The  material  shall  be  suitably  packed 
before  dispatch  in  strong  non-returnable 
wooden  drums. 

11.2 Two  standard  lengths  of  galvanized  steel 
earth  strand  may  be  wound  in  a  drum. 

11.2.11  n  that  case  each  standard  length  of 
galvanized  steel  earth  strand  shall  be 
individually  welded  to  the  other  to  prevent 
parting  of  the  two  lengths  at  a  tension  less  than 
15  kN.  The  two  ends  where  the  first  length 
finishes  and  the  second  length  starts  shall  be 
clearly  marked  with  adhesive  tape.  The  length 
between  the  two  marks  shall  be  treated  as 
scrapped  and  shall  not  be  taken  into  account 
for  measurement  purposes. 

11.2.2  Alternatively  the  galvanized  steel  earth 
strand  may  be  supplied  in  a  continuous  length 
in  a  drum  with  markings  by  adhesive  tape 
between  two  standard  lengths. 

12IVIARKING 

12.1  Each  drum  shall  have  the  following 
information: 

a)  M  anufacturer's  name  or  trade-mark, 

b)  Drum  number, 

c)  Sizeof  galvanized  steel  earth  strand, 

d)  Length  of  galvanized  steel  earth  strand, 

e)  Gross  weight  of  drum  with  galvanized 
steel  earth  strand,  and 

f)  Arrow  marking  for  unwinding. 

g)  Grade  of  galvanized  steel  earth  strand 
given  in  las  applicable. 

12.2  BIS  Certification  iviarlcing 

The  product  may  also  be  marked  with  the 
Standard  Mark. 

12.2.1  The  use  of  the  Standard  Mark  is 
governed  by  the  provisions  of  the  Bureau  of 
I  ndian  Standards  Act,  1986  and  the  Rules  and 
Regulations  made  thereunder.  The  details  of 
conditions  under  which  a  licence  for  the  use  of 
the  Standard  Mark  may  be  granted  to  the 
manufacturers  or  the  producers  may  be 
obtained  from  the  Bureau  of  I  ndian  Standards. 
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ANNEXA 

(  Clauses  5.1,  6.1,  8.1.1,  8.2,  8.3.1,  8.5  and  8.6  ) 
CONSTRUCTION  AND  OTHER  PROPERTIES  OF  GALVANIZED  STEEL  EARTH  STRAND 


1.  Construction 

7  X  3.00  mm 

7  X3.15  mm 

7  X  3.25  mm 

7  X3.33  mm 

7  X  3.66  mm 

7  X  4.00  mm 

2.  WireSize(  D  )      a) Nominal 
(mm)                     b)Max 
c)Min 

3.00 
3.08 
2.92 

3.15 
3.25 
3.07 

3.25 
3.33 
3.17 

3.33 
3.41 
3.25 

3.66 
3.74 
3.58 

4.00 
4.08 
3.92 

3.  Mini  mum  tensile  strength 
of  wire,  N/mm^ 

(Before  stranding) 
(After  stranding) 

Tensile  Grade  of 
Wire 

Tensile  Grade  of 
Wire 

Tensile  Grade  of 
Wire 

Tensile  Grade  of 
Wire 

Tensile  Grade  of 
Wire 

Tensile  Grade  of 
Wire 

A 

B 

C 

A 

B 

C 

A 

B 

C 

A 

B 

C 

A 

B 

C 

A 

B 

C 

981 

1100 

1310 

981 

1100 

1310 

981 

1100 

1310 

981 

1100 

1310 

981 

1100 

1310 

981 

1100 

1310 

931 

1050 

1260 

931 

1050 

1260 

931 

1050 

1260 

931 

1050 

1260 

931 

1050 

1260 

931 

1050 

1260 

4.  Torsion  of  wi  re  on  100  x  D 
(before  stranding) 
(after  stranding) 

Min:      20 
Min:      18 

Min:      20 
Min:      18 

Min:      20 
Min:      18 

Min:      20 
Min:      18 

Min:      20 
Min:      18 

Min:      20 
Min:      18 

5.  Wrap  test  on  wire  as  described 
in  8.4 

No  wire  breakage 
during  the  test 

No  wire  breakage 
during  the  test 

No  wire  breakage 
during  the  test 

No  wire  breakage 
during  the  test 

No  wire  breakage 
during  the  test 

No  wire  breakage 
during  the  test 

6.  E 1  onqati  on  of  wi  re  (on  200  mm 
gauge  length)  in  percent 
(before  stranding) 
(after  stranding) 

Min:       4 
Min:     3.5 

Min:       4 
Min:     3.5 

Min:       4 
Min:     3.5 

Min:       4 
Min:     3.5 

Min:       4 
Min:     3.5 

Min:       4 
Min:     3.5 

7.  Zn-coatinq  on  wires 

a)  Amount  of  coating  (q/m^) 

(before  stranding) 
(after  stranding) 

b)  Uniformity  of  coating 

(before  stranding) 

(after  stranding) 

Min:     240 
Min:     228 

Min:  3dipsof 

1  minute 

Min:  2  dips  of 

1  minuteand  Idip 

of  y2  minute 

Min:     240 
Min:     228 

Min:  3dipsof 

1  minute 

Min:  2  dips  of 

1  minuteand  Idip 

of  y2  minute 

Min:     250 
Min:     238 

Min:  3dipsof 

1  minute 

Min:  2  dips  of 

1  minuteand  1  dip 

of  ¥2  minute 

Min:     250 
Min:     238 

Min:  3  dips  of 

1  minute 

Min:  2  dips  of 

1  minuteand  Idip 

of  y2  minute 

Min:     250 
Min:     238 

Min:  3  dips  of 

1  minute 

Min:  2  dips  of 

1  minuteand  Idip 

of  y2  minute 

Min:     250 
Min:     238 

Min:  3  dips  of 

1  minute 

Min:  2  dips  of 

1  minuteand  Idip 

of  y2  minute 

ANNEXA(  Concluded) 


8.  Lay  and  lay  length  of  galvanized 
steel  earth  strand  (mm) 

PL,     Min:    117 
^"    Max:    252 

PL,    Min:    123 
^"    Max:    265 

PL,     Min:    127 
^"    Max:    273 

PL,    Min:  130 
*^"    Max:  280 

PL,     Min:    143 
*^"    Max:    307 

PL,    Min:    156 
^"    Max:    336 

9.  Mini  mum  breaking  force  of 
galvanized  earth  strand,  kN 

Tensile  Grade  of 
Wire 

Tensile  Grade  of 
Wire 

Tensile  Grade  of 
Wire 

Tensile  Grade  of 
Wire 

Tensile  Grade  of 
Wire 

Tensile  Grade  of 
Wire 

981 

1100 

1310 

981 

1100 

1310 

981 

1100 

1310 

981 

1100 

1310 

981 

1100 

1310 

981 

1100 

1310 

43.7 

49.0 

58.3 

48.2 

54.0 

64.3 

51.3 

57.5 

68.5 

53.8 

60.4 

60.4 

65.0 

72.9 

86.8 

77.7 

87.1 

104.0 

10.  Approxi  mate  mass  per  km  of 
galvanized  steel  earth  strand  (kg) 

386 

426 

454 

476 

575 

687 

11.  Equivalent  modulus  of  elasticity 
galvanized    steel    earth    strand 
(kg/mm^) 

19  X 10^ 

19  X 10^ 

19  X 10^ 

19  X 10^ 

19  X 10^ 

19  X 10^ 

12.  Maximum   d.    c.    resistance   in 
ohm,  per  km  of  the  galvanized 
steel  earth  strand  at  20°C 

3.77 

3.41 

3.20 

3.05 

2.51 

2.09 

H 


NJ 
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BIS  is  a  statutory  institution  established  under  the  Bureau  of  Indian  Standards  Act,  1986  to  promote 
harmonious  development  of  the  activities  of  standardization,  marking  and  quality  certification  of  goods  and 
attendi  ng  to  connected  matters  i  n  the  country. 

Copyright 

BIS  has  the  copyright  of  all  its  publications.  No  part  of  these  publications  may  be  reproduced  in  any  form 
without  the  prior  permission  in  writing  of  BIS.  This  does  not  preclude  the  free  use,  in  the  course  of 
implementing  the  standard,  of  necessary  details,  such  as  symbols  and  sizes,  type  or  grade  designations. 
Enquiries  relating  to  copyright  be  addressed  to  the  Director  (Publications),  BIS. 

Review  of  I  ndian  Standards 

Amendments  are  issued  to  standards  as  the  need  arises  on  the  basis  of  comments.  Standards  are  also 
reviewed  periodically;  a  standard  along  with  amendments  is  reaffirmed  when  such  review  indicates  that  no 
changes  are  needed;  if  the  review  indicates  that  changes  are  needed,  it  is  taken  up  for  revision.  Users  of 
Indian  Standards  should  ascertain  that  they  are  in  possession  of  the  latest  amendments  or  edition  by 
referring  to  the  latest  issue  of 'BIS  Catalogue' and  'Standards  :  Monthly  Additions'. 

This  I  ndian  Standard  has  been  developed  from  Doc  :  No.  ME  10  (477) 


Amendments  Issued  Since  Publication 


Amend  No. 


Date  of  I  ssue 


Amd.  No.  1 


J  une2004 


BUREAU  OF   INDIAN  STANDARDS 


Headquarters: 

Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg,  New  Delhi  110002. 
Telephones:  323  01  31,  323  33  75,  323  94  02 

Regional  Offices: 

Central     :  Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg 
NEW  DELHI  110002 

Eastern     :  1/14  C.  I .  T.  Scheme  VI I  M ,  V.  I .  P.  Road,  Kankurgachi 
KOLK ATA  700054 

Northern  :  SCO  335-336,  Sector  34-A,  CHANDIGARH  160022 


Telegrams:  Manaksanstha 
(Common  to  all  offices) 

Telephone 


323  76  17 
323  38  41 


337  84  99,  337  85  61 
337  86  26,  337  91  20 


60  38  43 
60  20  25 


Southern  :  C.  I.  T.  Campus,  IV  Cross  Road,  CHEN NAI  600113 


Western    :  Manakalaya,  E9MIDC,  Marol,  Andheri  (East) 
MUMBAI  400093 


235  02  16,  235  04  42 
235  15  19,  235  23  15 

832  92  95,  832  78  58 
832  78  91,  832  78  92 


Branches  :  AH  ME  DABAD.  BANGALORE.  BHOPAL.  B  H  U  BAN  E  SH  WAR.  COIMBATORE. 
PARI  DA  BAD.  GHAZIABAD.  GUWAHATI.  HYDERABAD.  J  Al  PUR.  KANPUR. 
LUCKNOW.  NAGPUR.  NALAGARH.  PATNA.  PUNE.  RAJ  KOT.  THI  RUVANANTHAPURAM. 
VISHAKHAPATNAM. 


AMENDMENT  NO.  2  OCTOBER  2008 

TO 

IS  12776  :  2002  GALVANIZED  STRAND  FOR 

EARTHING  —  SPECIFICATION 

(  First  Rrevision  ) 

{Page  1,  clause  8.1.1)  —  Add  following  at  the  end: 

This  is  a  Type  Test.' 

{Page  2,  clause  %A3,  first  line)  —  Delete  the  word  'Alternatively'. 

{Page  2,  clause  8.3.2,  eighth  line)  —  Substitute  'lO^'Cfor  '200°C'. 

{Page  2,  clause  8.6)  —  Add  following  new  clause  after  8.6. 

'8.7  Sample  of  wire  shall  be  taken  from  lengths  of  each  galvanized  steel  earth 
strand  for  the  purpose  of  calculating  tensile  strength  of  the  individual  wires. 
Sample  shall  be  taken  from  finished  strand  also  for  breaking  force  test  of  strand. 
The  value  of  breaking  force  of  individual  wires  and  strand  shall  meet  the 
requirement  as  specified  in  Annex  A  of  the  standard/ 
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